Fastening Element and Fastening System for Plastic Containers 
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Cross Reference to Related Applications 

This application claims priority to German Application No. DE103 17 484.2 filed 
April 16, 2003 and US Provisional Application Serial No. 60/541,088 filed 
10 February 2, 2004. 

Technical Field of the Invention 

The present invention relates to a fastening element for plastic containers, to a 
15 plastic container for liquids, and to a fastening system for liquid-proof flanging or 
attachment of plastic containers for liquids, comprising the fastening element ac- 
cording to the invention. 

Background of the Invention 

20 

According to the prior art, containers such as engine oil pans, transmission oil 
pans, or containers in washing machines, dish washers, and water-heaters, 
which containers are used to receive liquids, are normally integrated into the cor- 
responding device or corresponding apparatus as follows: a flange is formed 
25 along the periphery of the opening of the corresponding container, which flange 
comprises bores or through-holes having metal bushings inserted therein, into 
which screws are introduced in turn to screw the container onto the counterpart. 
A seal is arranged between the top side of the flange and the counterpart. 

3 0 As a result of the leakproofness requirements, a large number of screw-on points 
are necessary, correspondingly using a multitude of bushings and screws. Dis- 



advantageously, the bushings and screws, as well as the corresponding assem- 
bly devices, are costly and expensive and also, the time periods for assembly 
are long. 

Furthermore, as a result of forces acting in the area of the bushing following at- 
tachment, the plastic material of the container undergoes high strain, so that 
many screw-on points are required in order to achieve liquidproofness. The ri- 
gidity of the construction depends on the modulus of elasticity (Young's 
modulus) of the material that is used and also to a large degree on the tempera- 
ture during use. 

The art has seen attempts to reduce the number of screw-on points and reduce 
the strain of the plastic container in the area of the screw-on points by employing 
a hybrid technology in the production of the plastic containers, wherein simple 
sheet metal supports are partially or completely plastic-coated by spraying to ob- 
tain a composite, the sheet metal supports being integrated in the plastic con- 
tainer. 

However, component parts holding liquids are disadvantageous in that such hy- 
brid components become leaky. Such problems may arise because the sheet 
metal during the production process permeates the wall of the container, thus 
giving rise to such a defect during use, e.g. by formation of capillaries permeable 
to liquids. 

Furthermore, plastic hybrid containers with integrated sheet metal supports are 
disadvantageous in that massive deformation and thus leakage and therefore 
failure of such a component part may arise as a result of dissimilar thermal ex- 
pansion coefficients of the materials. Obviously, these problems are increased in 
those devices, e.g. oil pans, wherein the temperature is subject to strong varia- 
tions. 



In view of this state of the art the technical object was therefore to develop fas- 
tening elements, plastic containers and fastening systems adjusted to each 
other, allowing reduction of the number of screw-on points without jeopardizing 
5 the leakproofness. 

Summary of the Invention 

The technical object is accomplished by means of a fastening element 1 for plas- 
10 tic containers 6, said fastening element comprising a plurality of first bushings 3 
interconnected by connecting bridges 2. 

Furthermore, the invention is accomplished by means of a plastic container 6 for 
liquids, with an opening 7, a flange 8 being formed along at least a portion of the 

15 periphery of the opening, said flange 8 having recesses extending through the 
thickness of the flange to accommodate said first bushings 3 of the fastening 
element, the connecting bridge 2 or the metal sheet 2a of the fastening element 
making accurately fitting and positive contact at the lower edge of the flange 8 
following attachment of the fastening element 1 to the plastic container 6. Pref- 

2 0 erably, said plastic container is an engine oil pan or a transmission oil pan. 

Further, the technical object is accomplished by means of a fastening system for 
liquid-proof flanging or attachment of plastic containers 6 for liquids, said fasten- 
ing system comprising a fastening element having a plurality of first bushings 3, 
2 5 interconnected by connecting bridges 2, and a flange 8. More specifically, pre- 
ferred embodiments of the fastening system are represented by the above- 
described preferred designs of the fastening element. 

Furthermore, the technical object is accomplished by means of a fastening sys- 
30 tern comprising at least one fastening element and separate bushings, the bush- 
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ings having a widened portion on the outside thereof, the bushings allowing ac- 
curately fitting and positive insertion thereof into the bushing-receiving elements 
of the fastening element, and the widened portion of the bushings preventing 
slipping of the bushings through the bushing-receiving elements of the fastening 
5 element. 

Brief Description of the Drawings 

Figure 1 shows the inventive fastening element 1 having first bushings 3 perma- 
10 nently affixed thereon. 

Figure 2 shows a view of a plastic container 6 for liquids, with the fastening ele- 
ment 1 arranged thereon. 

15 Figure 3 shows a perspective view of the plastic container 6 of Figure 2, showing 
the lower edge of plastic flange 8. 

Figure 4 shows the inventive fastening element 1 , with additional elements 4 for 
fastening other component parts being arranged thereon. 

20 

Figure 5 shows the inventive fastening element of Figure 4 with a plastic con- 
tainer. 

Figure 6 shows a preferred embodiment of the fastening element according to 

2 5 the invention. 

Figure 7 shows a detail view of the fastening element of Figure 6. 

Figure 1 shows the inventive fastening element 1 having first bushings 3 perma- 

3 0 nently affixed thereon. The fastening element essentially follows at least a por- 
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tion of the contour of the open region of the plastic oil pan (Fig. 2). For further re- 
inforcement of the fastening element, beads 10 are arranged at the bend points 
or angles. The portion of the bushings 3 protruding beyond the (upper) edge of 
the connecting bridge 2 or metal sheet 2a is inserted into the bores of the plastic 
flange 8 of the plastic container 6 as shown in Figure 2. 

Figure 2 shows a view of a plastic container 6 for liquids (in this case an oil pan 
for engines), with a plastic flange 8 being formed along the periphery or contour 
of the opening 7 or open region of the plastic container or plastic oil pan. The 
plastic flange 8 has holes or through-bores 9 into which the first bushings 3 of 
the inventive fastening element 1 (from Figure 1 ) are introduced. The upper edge 
of each bushing 3 inserted into the bores 9 of the plastic flange 8 can be seen in 
this view. The fastening element also has connecting bridges 2, 2a between the 
bushings 3 and is arranged with one (namely, the upper) edge of the metal sheet 
at the lower edge of the plastic flange 8. The (upper) edge of the metal sheet 2a 
of the fastening element 1 contacts the lower edge of the plastic flange. In this 
way, the screw-on forces and screw-on torques radiating from the bushings 
(once the plastic container is attached to the counterpart) are distributed uni- 
formly across the flange via the connecting bridges between the bushings. 

Figure 3 shows a perspective view of the plastic container 6 of Figure 2, showing 
the lower edge of plastic flange 8, the fastening element 1 with a metal sheet 2a 
with metal bushings 3 welded thereon being attached thereto. This view clearly 
shows that in a preferred embodiment of the fastening element the metal sheet 
is continuous, and bulges to receive the bushings are formed at those positions 
in the metal sheet where the bushings are attached. 

Figure 4 shows the inventive fastening element 1 with permanently arranged first 
bushings 3, with additional elements 4 for fastening other component parts being 
arranged thereon. Also, the second bushings 5 can be seen therein. 



Figure 5 shows the inventive fastening element of Figure 4, attached to the plas- 
tic container 6 in a corresponding fashion. 

5 Figure 6 shows a preferred embodiment of the fastening element 1 according to 
the invention. In this case the fastening element is made of a single piece, i.e. of 
a metal sheet. The sheet metal has been bent and cut in such a way that the 
sections of the bushing portion protruding beyond the edges of the connecting 
bridge of the sheet metal form an essentially complete circle. The other section 
10 of the bushing portion essentially represents an approximately half circle. Figure 
6 also depicts the beads 10 and the holes 11 in the connecting bridges for 
weight reduction. 

Figure 7 shows a detail view of the fastening element of Figure 6, wherein the 
15 formation of bushings from the sheet metal can be seen. 

Detailed Description of the Invention 

According to the present invention, a fastening element is provided which com- 
20 prises bushings and is arranged on the flange of the opening or open region of 
the plastic container in such a way that the bushings of the fastening element are 
introduced through the recesses or holes of the flange from below, so that the 
connecting bridges of the fastening element make accurately fitting and positive 
contact at the lower edge of the flange. Fastening of the plastic container, e.g. of 
25 an oil pan to an engine block, is effected by screwing, the screws being intro- 
duced into the bushings and screwed into the counterpart. The fastening ele- 
ment is advantageous in that the forces radiating from the screw-on points dur- 
ing or after screwing on are distributed uniformly across the entire flange of the 
plastic container via the connecting bridges between the bushings. In this way, 
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some areas of the plastic part undergo less strain, and the number of screw-on 
points can be reduced, with no problems with respect to leakproofness arising. 

In a preferred embodiment the bushings 3 are made of the same material as the 
5 connecting bridges 2 connecting the bushings. 

Furthermore, the bushings 3 and the connecting bridges 2 are preferably made 
of metal, preferably steel. In one alternative the connecting bridges 2 and the 
connecting bridges 2 are made of a cast metal, preferably cast iron, cast alumi- 
10 num or cast magnesium. Particularly preferred the bushings 3 and the connect- 
ing bridges 2 are made of die cast aluminum. Further preferred the fastening ele- 
ment is formed as a single piece. 

In a particularly preferred embodiment the first bushings 3 and the connecting 
15 bridges 2 are made of metal, preferably steel. In a particularly preferred fashion 
the fastening element is formed as a single piece. This embodiment is illustrated 
in Figures 6 and 7. Here, the connecting bridges and the bushings are made of a 
sheet metal. In an alternative embodiment the first bushings 3 and the connect- 
ing bridges 2 are joined by welding. In a preferred embodiment the metal sheet 
20 is continuous, bulges to receive the bushings being formed at those positions in 
the metal sheet where the bushings are attached. In another preferred embodi- 
ment the connecting bridges of the fastening element are provided with holes 1 1 
so as to reduce the weight (Figure 6). 

25 Furthermore, in a particularly preferred fashion the connecting bridges 2 are in 
the form of a metal sheet 2a. Each connecting bridge of metal sheet, i.e., the 
sheet metal strip, now situated between the screw-on points, exerts the required 
pressure on the plastic flange, thus stabilizing the system. Such a substantially 
higher stability is achieved because a metal sheet has considerably higher rigid- 

30 ity (Young's modulus: 210,000 N/mm 2 ) compared to plastic. Thus, for example, a 
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fiberglass-reinforced PA (polyamide) plastic material has a modulus of elasticity 
of about 7,000 N/mm 2 at 20°C. Also in the embodiment wherein the fastening 
element is made of a cast metal a higher rigidity compared to plastic is achieved. 

Preferably, the width of the metal sheet of the fastening element is essentially 
parallel to the longitudinal axes of the first bushings. In such an arrangement 
only one edge of the metal sheet contacts the bottom surface of the plastic 
flange, thereby achieving immense stability of the system. This also does apply 
to the embodiment wherein the fastening element is made of a cast metal. Also 
in this case the width of the connecting bridge preferably is essentially parallel to 
the longitudinal axes of the first bushings. Also in this arrangement only one 
edge of the connecting bridge contacts the bottom surface of the plastic flange, 
thereby achieving immense stability of the system. 

In another preferred embodiment the metal sheet is beaded or has an L-shaped 
cross-section. Such beading enlarges the contact surface of the metal sheet at 
the lower edge of the flange, resulting in a greater distribution of the screwing 
forces and screwing torques. This also does apply to the embodiment wherein 
the fastening element is made of a cast metal. Also in this embodiment the con- 
necting bridge preferably is beaded or has an L-shaped cross-section. 

In another preferred embodiment the fastening element has additional elements 
4 with fastening function arranged thereon, with second bushings 5 preferably 
being arranged on said additional elements 4. This embodiment enables the use 
25 of the inventive fastening element in positions where e.g. additional forces have 
to be introduced. For example, this can be flanging of additional units, e.g. flang- 
ing of the transmission housing to the engine housing. 

The fastening element of the invention follows the contour of the opening of the 
3 0 plastic container, which is why the regions or connecting bridges connecting the 
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bushings are angled or bent in particular positions. To increase the rigidity of the 
component parts, beads 10 or angles are preferably arranged in these bend 
points. 

5 In a preferred embodiment the plastic container according to the invention is an 
oil pan or a transmission oil pan. 

Furthermore, the invention provides a fastening system for liquid-proof flanging 
or attachment of plastic containers 6 for liquids, said fastening system compris- 
10 ing a fastening element having a plurality of first bushings 3, interconnected by 
connecting bridges 2, and a flange 8. More specifically, preferred embodiments 
of the fastening system are represented by the above-described preferred de- 
signs of the fastening element. 

15 In the fastening system according to the invention, said flange 8 preferably is 
arranged along at least a portion of the periphery of an opening 7 of the plastic 
container 6. In another preferred embodiment the flange 8 has recesses 9 ex- 
tending through the thickness of the flange to accommodate said first bushings 3 
of the fastening element 1 . The recesses are preferably through-holes or bores. 

2 0 Following attachment of the fastening element 1 to the plastic container 6, the 
connecting bridge 2 of the fastening element 1 preferably makes accurately fit- 
ting and positive contact at the lower edge of the flange 8. 

The bushings 3 are preferably made of the same material as the connecting 
25 bridges 2 connecting the bushings. In a likewise preferred fashion the bushings 3 
and the connecting bridges 2 are made of metal, preferably steel. In a particu- 
larly preferred fashion the fastening element is formed as a single piece. This 
embodiment is illustrated in Figures 6 and 7. Here, the connecting bridges and 
the bushings are made of a sheet metal. In one alternative the bushings 3 and 
30 connecting bridges 2 are made of a cast metal, preferably cast iron, cast alumi- 
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num or cast magnesium, especially preferred die cast aluminum. Also in the em- 
bodiment made of a cast metal the fastening element preferably is formed as a 
single piece. In a particularly preferred fashion the first bushings 3 and the con- 
necting bridges 2 are made of metal, preferably steel, and preferably joined by 
5 welding. Furthermore, the connecting bridges 2 are preferably formed as metal 
sheet 2a, preferably sheet steel. In a preferred embodiment the metal sheet is 
continuous, bulges to receive the bushings being formed at those positions in the 
metal sheet where the bushings are attached. In another preferred embodiment 
the connecting bridges of the fastening element are provided with holes 11 so as 
10 to reduce the weight (Figure 6). 

In another embodiment the width of the metal sheet is oriented essentially paral- 
lel to the longitudinal axes of the first bushings 3. This also does apply to the 
embodiment wherein the fastening element is made of a cast metal. Also in this 
15 case the width of the connecting bridge is essentially parallel to the longitudinal 
axes of the first bushings. Also in this arrangement only one edge of the metal 
sheet contacts the bottom surface of the plastic flange, thereby achieving im- 
mense stability of the system. 

2 0 In a preferred fashion the metal sheet 2 is beaded or has an L-shaped cross- 
section. In another preferred embodiment additional elements 4 with fastening 
function are provided, and in a particularly preferred fashion second bushings 5 
are arranged on said additional elements 4. This also does apply to the embodi- 
ment wherein the fastening element is made of a cast metal. Also in this case 

2 5 the connecting bridge is beaded or has an L-shaped cross-section. 

The plastic container is preferably an engine oil pan or a transmission oil pan. 



30 



According to the invention, there is also provided a fastening element for liquid- 
proof fastening of plastic containers for liquids to other component parts, the fas- 
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tening element being present in the form of a support or connecting bridge to re- 
ceive and arrange a plurality of first bushings, the fastening element comprising 
bushing-receiving elements allowing insertion of bushings, the fastening element 
being adapted so as to make accurately fitting and positive contact at the lower 
5 edge of a flange of an opening of the plastic container after attachment, the fas- 
tening element allowing insertion of bushings into bushing-receiving elements of 
the fastening element and thereafter into bushing-receiving elements of the 
flange. 

10 The bushing-receiving elements of the fastening element are preferably through- 
holes or at least partial enclosures. 

In a likewise preferred fashion, the fastening element is made of a metal, pref- 
erably steel. In one alternative the fastening element is made of a cast metal, 

15 preferably cast iron, cast aluminum or cast magnesium, especially preferred die 
cast aluminum. Also in the embodiment made of a cast metal the fastening ele- 
ment is formed as a single piece. Furthermore, the connecting bridges 2 are 
preferably formed as metal sheet 2a, preferably sheet steel. In a preferred em- 
bodiment the metal sheet is continuous, bulges to receive the bushings being 

20 formed at those positions in the metal sheet where the bushings are attached. In 
another preferred embodiment the connecting bridges of the fastening element 
are provided with holes 11 so as to reduce the weight. 

In another particularly preferred embodiment the width of the metal sheet is es- 
25 sentially parallel to the longitudinal axes of the first bushing-receiving elements. 
This does also apply to the embodiment made of a cast metal. Also in this case 
the width of the metal sheet preferably is essentially parallel to the longitudinal 
axes of the first bushing-receiving elements. Also in this arrangement only one 
edge of the connecting bridge contacts the bottom surface of the plastic flange. 

30 
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The metal sheet is preferably beaded or has an L-shaped cross-section. This 
does also apply to the embodiment made of a cast metal. Also in this case the 
connecting bridge preferably is beaded or has an L-shaped cross-section. 

5 In another particularly preferred embodiment the fastening element has addi- 
tional elements with fastening function arranged thereon, with second bushings 
preferably being arranged on said additional elements. 

Furthermore, the invention provides a fastening system comprising at least one 
10 fastening element and separate bushings, the bushings having a widened por- 
tion on the outside thereof, the bushings allowing accurately fitting and positive 
insertion thereof into the bushing-receiving elements of the fastening element, 
and the widened portion of the bushings preventing slipping of the bushings 
through the bushing-receiving elements of the fastening element. 

15 

According to this embodiment, the fastening element and the bushings can be 
present separately and adjusted to each other in such a way that, according to 
the invention, they can be used as a fastening element having permanently ar- 
ranged bushings thereon to fasten plastic containers. 

20 

One advantage offered by the present invention is that the plastic containers are 
considerably reduced in weight as a result of using a smaller number of bushings 
and screws. Moreover, the smaller number of fastening points is more favorable 
in cost compared to prior art designs where larger numbers of screw-on points 

2 5 must be provided and the bushings are not connected to each other, and if so, 

not by additional rigidity elements. 

Another advantage resulting from the smaller number of screw-on points is im- 
proved acoustic decoupling. It is also advantageous that the separate flange 

3 0 used to fix additional units results in improved acoustic decoupling. In addition, 
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advantages result from the fact that when changing the plastic container for liq- 
uids, e.g. the oil pan, the corresponding flange region is independent, i.e., does 
not have to be changed. Moreover, the cost of assembly is more favorable be- 
cause the fastening element of the invention has the bushings already integrated 
therein and the fastening element of the invention can be mounted in a single 
operation. 

The subject matter of the present invention will be exemplified with reference to 
the following description of the Figures. However, the Examples and Figures il- 
lustrated herein are merely intended to explain the invention and do not limit the 
subject matter thereof . 
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